Characterization and Standardization of Cultured Cardiac Fibroblasts for Ex Vivo Models of Heart Fibrosis and Heart Ischemia.
A full understanding of cardiac fibroblast (cFB) biology is essential to study the adverse cardiac remodeling and recovery of myocardium infarction. However, compared to cardiac myocytes, cFBs are less well characterized. Important questions, including the variability introduced by cell age (neonatal vs. adult), culture conditions (passage, plate coating, and culture medium), and responses to stimuli (e.g., hypoxia and drug treatments), have not been well addressed and standardization of techniques is lacking. This variability invites inconsistency and the confounding of study conclusions. Thus, we here focus on characterizing cell responses and standardizing procedures for cFB isolation and culture conditions to provide reliable platforms to address important questions about cFB proliferation, activation, collagen matrix formation, and responses to relevant stimuli. Thirty litters of 1-3-day pups and 30 female (240-330 g) Sprague-Dawley rats were used to isolate neonatal and adult cFBs. We detail and validate procedures to isolate cFBs for the use of culture or direct analysis. We characterize the differences between neonatal and adult cFBs, define the changes of cFBs during serial passage, and identify the response of cFBs to different culture conditions. We have also established models for the functional screening of profibrotic and antifibrotic drugs based on cFB proliferation, myofibroblast activation, and pericellular collagen matrix formation, and models of hypoxia/reoxygenation with appropriate time course and media conditions to achieve consistent cell injury. Our standardized procedures will ensure consistency in assessing cFB function. This original contribution provides a valid platform for the ex vivo investigation of the role of cFBs in cardiac ischemia and fibrosis.